Effects of temperature and viscosity on prothrombin times of blood.
Accurate prothrombin time tests are important because they are frequently performed on presurgical patients to evaluate their blood-clotting status. We studied the effect of temperature (27-47 degrees C) on PTs obtained with eight different brands of thromboplastin. We also compared the sensitivities of two types of coagulation timers to changes in blood viscosities between 1 and 16 mPa/s. Viscosities were measured with the Brookfield Digital Viscometer. The MLA Eletra 800 and the BBL fibrometer were used to measure PTs. All eight thromboplastins gave convex curves of PT versus temperature, with optimum values lying between 38 and 39 degrees C. The curves were fitted to 4th-degree polynomials which showed that a mean temperature bias of 2 degrees C can increase PTs. Ortho Brain (7.8% change) was affected the most, while thromboplastin C (4.4% change) was affected the least. Plots of PT versus viscosity showed that the BBL fibrometer, which uses an electromechanical sensor, was more affected by viscosity than the MLA Electra 800, with an optical detector. However, above 8.2 mPa/s, all PTs were significantly elevated. Hence, patients with macroglobulinemia, whose plasma viscosities sometimes exceed 8.2 mPa/s, may have falsely elevated PTs. We conclude that temperature and viscosity are critical factors in the test and significantly contribute to within and between laboratory variations in PT measurements.